Introduction
Improvement of physical, hydraulic, mechanical and chemical properties of poor soil is called soil stabilization. Many studies of soil stabilization have been performed from past to present and behaviour of additives in soil stabilization were investigated. The aim of this study is to check usability of Green Bayburt Stone (GBS) wastes in soil stabilization. Bayburt Stone (BS) is used in mosques as a siding material, columns and different engineering structures as well as a decorative material. GBS is used in different industrial sectors. During mining and cutting process of these stones big amount of waste material occurs. The average rejecton rate is over 60% of GBS excavated from the bed. It causes severe environmental pollution.
Aftereffect of population and consumption growth, technological progress, industrialization and urbanization is adverse impact for human and environmental health [1] . Lime, cement and bitumen are commonly used additives in soil stabilization. Water content and load-bearing values are optimumised and plasticity is decreased with the addition of lime to natural soil [2] . Fly ash is another substantial additive for soil stabilization. Recent analyses show that rate of recycling of fly ash used for soil amendement is 95% in Holland, Germany and Belgium, and nearly 50% in England [3] . Reuse of waste materials for stabilization becomes recently compelling way of waste material utilization. Olive oil industry * corresponding author; e-mail: fyilmaz@bayburt.edu.tr wastes [4] , sewage sludge [5] , waste heavy clay material from automotive industry and foundry sand blends from metallurgical industry [6] and cement kiln dust [7] were used as additive materials to improve mechanical strength of fine grained soils.
Kumar and Sharma [8] have showed that unconfined compressive strength of soil increases with the addition of fly ash. Ansary et al. [9] have proved that 12%-18% of fly ash and 3% of lime stabilization additives have fulfilled strength requirements of soil for pavement base and sub-base layers.
Lime stabilization is most common method to improve engineering properties of poor soils under railways, roads, parking, and building construction areas [10] [11] [12] . Ladd et al. [13] have proved that augmentation of unconfined compressive strength of lime treated soil persiste for over a decade. Eades and Grim [14] have showed that increasement in unconfined compressive strength of natural soil is 200%-1000% after lime contribution. Rajasekaran an Rao [15] pointed out that reasonable curing time of specimens for strength test is 30-45 days. After this time fuurther augmentation of strength can be negligible. Tonoz et al. [16] suggested that optimum lime addition to the soil is around 4% and curing period of samples is 28 days. Çalık and Şadoğlu [17] have showed that durability values of lime treated soil with pozzolanic additives was increased.
Material and methods
GBS was used in this study in the scope of waste material utilization. Although GBS possesses pozzolanic properties, it has not been so far used in soil stabilization in the region of Bayburt. Within the scope of the study (B-
Prepared mixtures were compacted in standard proctor mould with optimum moisture content and standard proctor energy. After compaction, six samples were taken from the compacted soil with standard sampler due to determine approximate unconfined compressive strength. All the samples were cured in desiccators with 90% moisture content along 28 days. 3 samples from each components were used for freezing-thawing effect cycles. Period of performing of freezing-thawing cycles was 14 days.
After the Atterberg limit tests and sieve analysis, soil class is determined as CH according to the Unified Soil Classification System (USCS).
Optimum lime ratio of the soil was found 6% after pH-meter test. Optimum lime ratio test results are illustrated in Fig. 1 . Test samples were prepared with 6% of lime by adding 5%, 10%, 15% and 20% of GBS. Stabilization without lime is also examined in the scope of this study. Chemical and physical properties of GBS are given in Table I . From the XRD results of GBS, it was determined that clinoptilolite, heulandite, orthoclase, quartz are main minerals that BS contain. According to the laser particle sizer test results, it is determined that: grain size of the soil which passes through the sieve 200#, changes between 0.05 µm and 80 µm. Results of laser particle sizer and X-ray Diffraction (XRD) tests are shown in Fig. 2. 
Results and conclusion
Unconfined compressive strength results of soil specimens are shown in Fig. 2 and Table II . With lime stabilization unconfined pressure strength of samples increased more than 1000%. These are expected values in comparison of international literature search for lime stabilization. It was seen from the results that, generally with the addition of GBS to lime stabilized soil, unconfined pressure strength of samples get up to high values. It shows the pozzolanic activity of GBS as an expansive soil stabilizer. With the addition of GBS without lime, unconfined compressive strength of samples does not change in meaningful values.
Unconfined compressive strength of soil specimens decrease significantly after freezing-thawing cycles. For soil + GBS samples those changes are negligible in respect to natural soil properties. It demonstrates the usefulness of these stone wastes for eliminating of freezingthawing effect in soil stabilization. As a consequence, results show that waste GBS with lime can be used for soil stabilization. Method will be environmentally friendly practice. 
